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T h e  overhead t i m e  r equ i r ed  a t  s c i ence  s t o p s  on 
\ o the Apollo 15 luna r  s u r f a c e  t r a v e r s e s  has been e s t ima ted ,  
0 

and updated estimates have been made f o r  Apollo 16 .  

1 minimum of about  1 min 15 sec of overhead upon a r r i v a l  and 

1 1 m i n  25 sec of overhead upon d e p a r t u r e  are r equ i r ed  a t  any 

' s c i e n c e  s top .  These minimum t i m e s  may i n c r e a s e  i f  TV use  

I and/or dus t ing  of t h e  TV, LCRU and LRV b a t t e r y  covers  are 

l r e q u i r e d  a t  every s t o p ,  inc luding  very s h o r t  s t o p s  t ha t  might 

' be used t o  o b t a i n  a quick rock and s o i l  sample. 

I of t h e s e  overhead t i m e s  i s  u s e f u l  i n  determining whether o r  

A 

I 

Knowledge 
I 

I 
n o t  schedul ing  very s h o r t  s tops  i s  a p r a c t i c a l  and e f f i c i e n t  

' use  of t r a v e r s e  t i m e .  

I 
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In t roduc t ion  

A t  any sc i ence  s t o p  on a luna r  s u r f a c e  geology 
traverse, a c e r t a i n  amount of t i m e  i s  r equ i r ed  t o  perform 
tasks n o t  d i r e c t l y  involved i n  geologic  i n v e s t i g a t i o n .  
These overhead tasks  (such as those involv ing  t h e  LRV o r  
t h e  TV) took an average of about 7 min a t  each s t o p  on 
Apollo 15. T h e  t r a v e r s e  p lanners  f o r  Apollo 16 are c u r r e n t l y  
cons ide r ing  inc luding  s e v e r a l  very s h o r t  s t o p s  scattered 
throughout t h e  Descartes a r e a  i n  o rde r  t o  o b t a i n  samples 
over  a w i d e  range of t e r r a i n .  These s h o r t  s t o p s  w i l l  a l s o  
i n c l u d e  some overhead t i m e .  An e v a l u a t i o n  of t h e  amount of 
t i m e  r equ i r ed  f o r  overhead t a s k s  a t  a short  s c i ence  s t o p  
w i l l  h e l p  t o  determine the minimum dura t ion  of such a s t o p  
and a l s o  whether o r  n o t  t h i s  type  of s toF  i s  a p r a c t i c a l  
and e f f i c i e n t  use of t r a v e r s e  t i m e .  Est imates  of t h e  t i m e  
a c t u a l l y  r equ i r ed  f o r  each overhead t a s k  on Apollo 1 5  were 
made us ing  information i n  the  voice  t r a n s c r i p t s  of t h e  m i s -  
s i o n .  Then updates  w e r e  made f o r  Apollo 1 6  i nco rpora t ing  
the e f fec ts  of t h e  changes made t o  d a t e  i n  procedures o r  
hardware. 

Overhead Tasks on A r r i v a l  a t  a Stop 

1. Powering down t h e  LRV - On Apollo 1 5 ,  LRV power- 
down w a s  performed by s h u t t i n g  o f f  power t o  a l l  systems o t h e r  
t h a n  the nav iga t ion  system. T h i s  procedure took about 2 0  sec. 
For Apollo 1 6 ,  MSFC has agreed t h a t  power-down can be accom- 
p l i s h e d  us ing  only the  k 1 5  v o l t  s w i t c h  t o  t h e  hand c o n t r o l l e r .  
T h i s  procedure should r equ i r e  only about  5 sec. A t  a s h o r t  
s c i e n c e  s t o p ,  power-down could be avoided e n t i r e l y  if t h e  
LMP a lone  dismounted the  LRV and performed the  sampling a c t i -  
v i t i e s  by h i m s e l f .  
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2.  Reading o u t  t h e  LRV system d i s p l a y s  - Reading t h e  
va lues  f o r  heading, bear ing ,  d i s t a n c e ,  range,  amp-hr, and 
temperature  takes about 1 0  sec. These readouts  should be 
done even a t  a shor t  s t o p  because t h e  d i s t a n c e  and range 
are used t o  h e l p  determine t h e  sampling l o c a t i o n .  

3 .  Reading t h e  sun-shadow device  (SSD) , p i t c h ,  and 
r o l l  - These t a s k s  took about 30 sec when performed on 
Apollo 15 and should be t h e  same on Apollo 1 6 .  These 
readings  are only r equ i r ed  when a real ignment  of t h e  navi-  
g a t i o n  system gyro i s  needed. Thus, they should be read  
only  a t  long s tops .  

4 .  Dismounting from t h e  LRV - Dismounting r e q u i r e d  
about 30  sec on Apollo 1 5  and should r e q u i r e  t h e  same t i m e  
on Apollo 1 6 .  Simulat ions i n  bo th  l g  and 1/6g have shown 
sampling from t h e  LRV seat t o  be imprac t i ca l .  Therefore ,  
dismounting w i l l  be necessary even a t  s h o r t  s t o p s .  

5. Turning on t h e  TV and a l i g n i n g  the high-gain 
antenna - TV ope ra t ions  averaged about 1 min 1 0  sec upon 
a r r i v a l  a t  Apollo 15  s tops  where t h e  TV was used. F a i r l y  
large v a r i a t i o n s  i n  t h e  t i m e  r equ i r ed  w e r e  experienced a t  
t h e  va r ious  s t o p s  w i t h  over  3 min being r equ i r ed  i n  one 
i n s t a n c e .  D i f f i c u l t y  w a s  experienced on Apollo 15 i n  
a l i g n i n g  t h e  high-gain a n t e n n a  due t o  problems i n  f i n d i n g  
t h e  e a r t h  us ing  t h e  o p t i c a l  s i g h t .  For Apollo 1 6 ,  t h e  
o p t i c a l  s i g h t  has been improved,and a more favorable e a r t h /  
sun geometry w i l l  p r e v a i l .  Thus, a reasonable  estimate f o r  
TV-activation ope ra t ions  might be 3 0  sec. T h e  Apollo Pragram 
Director has i n d i c a t e d  a requirement t h a t  TV be used a t  every 
s c i e n c e  s t o p ;  however, t h i s  requirement should probably be 
r e l axed  a t  s t o p s  shorter than about  5 min. 

6 .  Dusting t h e  TV, LCRU, and LRV b a t t e r y  covers  - When 
d u s t i n g  was done on Apollo 15,  it took about  30 sec and should 
t a k e  about t h e  same t i m e  on Apollo 1 6 .  On Apollo 1 6 ,  a re- 
quirement t h a t  t he  c r e w  perform d u s t i n g  a t  every s t o p  has 
been suggested.  This requirement should n o t  be made t o  apply 
a t  very s h o r t  s t o p s ,  however, s i n c e  minimizing overhead a t  
such  s t o p s  i s  d e s i r a b l e  and d u s t i n g  a t  longer  s t o p s  only  
should  provide' s u f f i c i e n t  t h e r m a l  con t ro l .  

7 .  Equipment assembly - The t i m e  requi red  t o  g a t h e r  
t o g e t h e r  the equipment needed f o r  t h e  planned a c t i v i t i e s  a t  
a s t o p  v a r i e d  cons iderably  on Apollo 15. Equipment assembly 
t i m e  a lso proved hard t o  e s t a b l i s h  a c c u r a t e l y  f r o m  t h e  vo ice  
t r a n s c r i p t s .  However, t h e  t i m e  seemed t o  average o u t  t o  about 
1 min 30  sec p e r  s t o p ,  with less t i m e  being r equ i r ed  a t  s h o r t e r  
s t o p s  where less equipment w a s  used,  and more t i m e  be ing  re- 
q u i r e d  a t  longer ,  more complex s t o p s .  Some time w a s  also 
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spen t  t roubleshoot ing  camera problems. For Apollo 1 6 ,  
equipment assembly t i m e  can be assumed t o  be about  30 sec 
f o r  a minimum of equipment (as  might be r e q u i r e d  f o r  a 
s h o r t  s t o p ) .  An a d d i t i o n a l  30 sec might be r equ i r ed  f o r  
f u r t h e r  equipment assembly a t  a longer  s t o p .  The a c t u a l  
t i m e  r equ i r ed  a t  any s t o p  should be e s t ima ted  based on what  
s p e c i f i c  i t e m s  a r e  t o  be used a t  t h a t  s top .  

Overhead Tasks on Departure from a Stop  

1. Equipment stowage - T i m e  r equ i r ed  t o  stow equip- 
ment depends aga in  on what equipment i s  used a t  a given 
s top .  About 40 sec w a s  requi red  a s  an average on Apollo 15. 
For Apollo 1 6 ,  about 20 sec should be a l l o t t e d  for  a minimum 
of equipment and an a d d i t i o n a l  20  sec f o r  f u r t h e r  equipment. 

2. Turning o f f  the  TV and stowing t h e  high-gain antenna - 
Deact iva t ion  of t h e  TV took about 20  sec on Apollo 15 and 
should t ake  t h e  same t i m e  on Apollo 1 6  a t  s t o p s  where it i s  used. 

3 .  Mounting t h e  LRV - Mounting the LRV took an average 
of about 2 min 1 0  sec on Apollo 15. T h e  t i m e  r equ i r ed  was 
higher  than  expected because of d i f f i c u l t i e s  w i t h  f a s t e n i n g  
t h e  seatbelts. The  seatbelts are being redesigned f o r  t h e  
Apollo 1 6  LRV, and hopeful ly  these  d i f f i c u l t i e s  w i l l  n o t  be 
p resen t .  The mounting t i m e  should then be about 1 min, and 
mounting w i l l  have t o  be performed a t  every s t o p .  

4.  Powering up t h e  LRV - Powering up t h e  LRV took about  
20 sec on Apollo 15 b u t  should t a k e  only about  5 sec on Apollo 
16  us ing  the '15 v o l t  s w i t c h  only.  
a t  any s t o p  where both crewmen dismount t h e  LRV. 

Power-up w i l l  be r e q u i r e d  

5. Real igning the navigat ion system gyro - A gyro re- 
T h e  t i m e  r equ i r e -  alignment took about 40 s e c  on Apollo 15.  

ment on Apollo 1 6  should be t h e  s a m e .  A realignment should be 
necessary  only  a t  some long s tops .  

Summary 

i n  t h e  a t t ached  table.  A t  any s t o p ,  a minimum of 1 min 15 sec 
of overhead upon a r r i v a l  and 1 min 25 sec of overhead upon de- 
p a r t u r e  are c l e a r l y  required.  These minimum t i m e s  may i n c r e a s e  
if TV use and/or d u s t i n g  are t r u l y  r equ i r ed  a t  every s t o p ,  i n -  
c l u d i n g  very sho r t ,  rock- and soil-sample s tops .  I f  TV u s e  
and/or  d u s t i n g  are requi red  a t  any sho r t  s t o p ,  t h e  overhead t i m e  

T h e  overhead t a s k  t i m e s  d i scussed  above are summarized 
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may be so g r e a t  t h a t  such a s t o p  i s  no longer  d e s i r a b l e .  I f  
t h e  sho r t  s t o p s  are d e s i r a b l e  even w i t h  t he  TV and/or d u s t i n g  
requirements ,  these requirements a t  a s h o r t  s t o p  should be 
reeva lua ted  on t h e i r  own m e r i t s .  

2013-KPK-Jab 

Attachment 

K.P. I& 
K. P. Klaasen 
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